Snacking behavior has changed dramatically over the past few decades, with snacking frequency reaching upwards of three times per day and comprising 27% of daily calorie intake. Research has shown that the largest food groupings from snacks are grain-based desserts, sweetened beverages, and salty snacks. Previous studies have also shown that children are influenced by their peers. Youth sports are a very popular venue for children and opportunity for physical activity, with soccer becoming one of the most popular sports among young children in the US. Youth sports, especially soccer, can be a powerful tool for promoting physical activity and healthy eating for overall health and obesity prevention. The goal of this study was to examine the nutrition composition of snacks and beverages offered to young children within a soccer league. The study utilized a cross-sectional observational study of snack foods and beverages offered to children participating in a voluntary youth soccer league in southwest Virginia. Snacks offered to children in the under-five (U5) and under-six (U6) years of age categories were observed during weekly matches using an observational checklist reflecting commonly consumed snack foods and beverages. The checklist included brand name, size of food item/beverage, and number of children (by gender) for each team observed. Undergraduate and graduate nutrition students were trained as observers to assess snacks that were offered, specifically visual item identification and portion size estimation. Food items were then classified into different food and beverage categories, including: sugar-sweetened beverages (SSBs) and 100% fruit juices; water; dairy (beverage); fruits; savory (salty) snacks; grain-based desserts; candy and dairy (food). Nutrition information was gathered for each food item and beverage and entered into a database: calories, carbohydrates, protein, fat, saturated fat, sodium, sugar, fiber, vitamin C, iron and calcium. Descriptive statistics were then computed for all nutrients by all snacks combined and by snack category across all observations. Snacks were also compared to the Smart Snacks in Schools nutrition standards. Across all teams there were a total of 687 items offered to the children: 253 beverages and 434 foods. They offered a mean of 205 calories per child. The most popular beverages were SSBs. The most popular snacks were grain-based desserts (136, 31.3% of all snack foods), followed by fruit (124, 28.5%) and savory snacks (117, 26.9%). No vegetables were served during the observations. Snacks within the savory snack item category provided the most calories per child at 63, followed by grain-based desserts, 58. When offered and served with beverages, snacks offered with fruit had a more favorable nutrition profile with lower mean kilocalories, lower sodium, and lower sugars than snacks without fruit. They were also more likely to meet the Smart Snacks in School nutrition standards: 65.4% compared to 25.6%. Only 44.4% of all snack foods and beverages taken by youth players met the smart snacks standards. Categorically, 67.6% of all grain-based deserts, 100% of all candy and 100% of all dairy beverages taken by youth players did not meet the smart snacks standards. Further research is warranted to identify motivating factors for providing unhealthy snacks and iii beverages to youth during sporting events. There are several limitations, including generalizability of this sample, however the study provides novel insight into snacks offered to young children during recreational soccer and can help inform future strategies and interventions to promote healthier snacks.
Chapter 1: Introduction
Childhood obesity has been and continues to be an epidemic that plagues our children.
Approximately one-third of children, more than 23 million, in the United States are overweight or obese (Ogden, Carroll, Kit, & Flegal, 2014) . The prevalence of obesity among preschool children has increased almost three-fold in the last 35 years and is currently estimated at 12.3% (Daniels, 2009) . Snacking behavior has changed dramatically over the past few decades (Sebastian, Cleveland, & Goldman, 2008) , where more than 27% of daily calories are derived from snacking, with snacking frequency reaching upwards of three times per day (Piernas & Popkin 2010) . Research has shown that the largest food groupings from snacks are grain-based desserts, sweetened beverages, and salty snacks (Piernas et al., 2010) . Previous studies have also
shown that children are influenced by their peers (Greenhalgh et The goal of this study was to explore snacking behavior within a sports setting among young children. Very few studies have been conducted on this topic.
Chapter 2: Literature Review

Childhood Obesity
Approximately one-third of children, more than 23 million in the United States, are suffering from overweight or obesity (Ogden et al., 2014) . The prevalence of obesity among preschool children has increased almost three-fold in the last 35 years and is currently estimated at 12.3%.
Childhood obesity has been shown to have numerous physical consequences and detrimental effects on systems of the body in the short-and long-term, including increased risk of: cardiovascular disease, including hypertension and atherosclerosis; metabolic syndrome, insulin resistance, and type 2 diabetes; pulmonary concerns, such as asthma or obstructive sleep apnea;
gastrointestinal conditions, such as non-alcoholic fatty liver disease and gastroesophageal reflux;
and skeletal concerns, such as tibia vara or slipped capital-femoral epiphysis (Daniels, 2009 Regardless of weight status, most children's diets and activity levels can be improved.
Solid Fats and Added Sugars
The average daily intake of energy from solid fats among children (two to eighteen years old) is 433 calories (Reedy et al., 2010) . The most common sources of solid fats for children are pizza and grain-based desserts. The average daily intake of calories (energy) from added sugars for children was 365 calories (Reedy et al., 2010 (Bleich et al., 2015) . It was estimated that if a child were to consume these levels of calories (1,420 kcals) five out of seven days in a week, then the child would gain a pound of fat every 2.5 weeks (3,550 kcals).
Snacking
Snacking behavior in children has changed dramatically over the past few decades.
According to Sebastian, Cleveland and Goldman (2008) , snacking has increased in adolescents over the past 25 years and is now considered the eating occasion when the majority of calories are consumed among older youth. According to Piernas and Popkin (2010) , more than 27% of daily calories are derived from snacks, with snacking reaching upwards of three times per day.
The largest food groupings from snacks are desserts, followed by sweetened beverages and salty 
Snacks and Sports
Although sports can be beneficial from a physical activity perspective, they also serve as an avenue for unhealthy snacking. For example, concession stands during youth sports events often feature pizza, hot dogs, hamburgers, french fries, candy, soda, sports drinks and other items high in solid fats and added sugars (Irby et al., 2014; Thomas et al., 2012) . One study observed snacking consumption of players and spectators of a youth baseball league (boys eight to eleven years old). Of the food items consumed, 89% were purchased at the concession stand and 73%
were considered "less-healthy" items (french fries, potato chips, popcorn, candy, cookies, or ice cream) with ice cream, french fries, and potato chips being the most popular options. Beverage consumption of the spectators was also concerning. Over 50% of the beverages were classified as SSBs ). In the same study, almost three-quarters of the team snacks (72%) brought by parents were made up of unhealthy snacks, such as french fries, chips, crackers,
Introduction
Snacking behavior has changed dramatically over the past few decades, particularly among youth. Children are not only snacking more frequently, but the nutrient composition of snacks is also changing. It has been estimated that children now consume upwards of three snacks per day. Increased bouts of snacking can lead to an increase in caloric intake ( which have also been found to be associated with (unhealthy) weight status.
These changes have been observed across age groups, from toddlers to older children. Of particular interest, children between the ages of two and six were found to have the highest number of snacks per day. They also exhibited the largest growth in snacking in the past 30 years with upwards of three times per day (Piernas et al., 2010) . This is a critical age period because children have been shown to have effective self-regulation of energy intake until this age, at which point they become more responsive to food cues, such as portion size. It also represents an important time to establish healthy long-term eating habits. Among older youth, snacking contributes to the majority of calories consumed (Sebastian et al., 2008) . Current childhood obesity recommendations highlight the need for strategies to address snacking behavior in addition to promoting physical activity (and reducing sedentary behavior).
Although not extensively studied, youth sports offer another setting for the consumption of snack foods and beverages in addition to potentially beneficial effects of physical activity. In The goal of this study was to examine snacks foods and beverages offered to young children by parents within a voluntary youth soccer league, using a cross-sectional observational study design.
Methods
Setting and Participants
Snacks offered by parents to children within the under-five (U5) and under-six (U6) years of age categories were observed during and after weekly practices and games (Fridays from 5:00 to 6:00 pm). Each team completed 30 minutes of practice followed by a 30-minute match with an opposing team. Each team consisted of a total of six to seven players per team. All teams were members of a non-profit, recreational, voluntary, coed youth soccer league in southwest Virginia.
The soccer league was endorsed by Kroger™, however no foods were provided by Kroger to the teams nor any discounts or coupons. Further, no snack policy or food education was provided to parents by the league. Practices and games took place at a site with no concession stands available. All snacks were provided by parents (not coaches or other league staff). Two teams were observed each week. Each team was selected at random.
Measures
An observational checklist reflecting commonly consumed snack foods and beverages, adapted from NEMS (med.upenn.edu 2015) and Farris' packed lunch study (Farris et al., 2015) were used to record data on the presence of all food and beverages offered during the weekly soccer matches to youth participants. The checklist included brand name, size of food item/beverage, and number of children taking firsts and seconds of each food item. Each researcher was assigned a specific team to observe. Undergraduate and graduate nutrition students were recruited and trained as researchers in direct observation to assess snack contents, specifically visual item identification and portion size estimation. The training was conducted by a member of the research team. The study was approved by the local soccer league. This study was exempt from review by the Institutional Review Board (IRB) and did not require consent, as no personal information was gathered from participants, only observational data.
Observations
Observations were conducted during weekly matches within the same age bracket. Each match lasted approximately 30 minutes, consisting of two 15 minute halves. While collecting data for this study, only "team snacks," snacks that were brought for the whole team by a parent and were handed out post-game were recorded. Food items provided during "half time" or what parents brought specifically for their own children were excluded.
Analysis
All data captured on the observational checklist were transferred into a database. Food items were classified into five different categories: fruit; savory snacks, including cheese crackers, pretzels, chips, trail mix, popcorn; grain-based desserts, such as Moon Pies™, cookies, granola bars, graham crackers; dairy, including cheese sticks; candy, including fruit snacks.
These categories were determined using a combination of food groupings from the NHANES Fns.usda.gov,. (2015)) to determine the extent to which they followed national recommendations for snacks by age and grade level. Descriptive statistics were computed for snacks, comparing snacks that contained a fruit (individually or as part of all snack options offered that day) and those that did not. Kilocalories were also computed per child for the different snacks. All statistics that were computed for mean nutrient/kcal value, the sum was taken of the nutrient/kcal in question within a specific snack or beverage category then divided by the total number of players observed. Each snack item category analyses were conducted with or without water, since water contains no kilocalories and nutrients.
Results
Nutrient Composition of Snack Foods and Beverages
There were a total of 687 food/beverage items: 253 beverages and 434 food items offered. Of the beverages, 232 were SSBs, including 100% fruit juices (91.7% of beverages), 12
bottled waters (4.7%), and 9 dairy (3.5%). See Table 1 and Figure 1 . contained the highest mean levels of fat (2.2 g) followed by grain-based desserts (1.9 g).
However, grain-based desserts contained the highest mean levels of saturated fats (0. 
Snack Foods and Beverages Meeting Smart Snacks Standards
Overall, 44.4% of the snack foods and beverages met the Smart Snacks in Schools standards (55.6% did not) with a higher proportion of items containing fruit meeting the standards than those that did not. See Table 3 . Based on all snack foods and beverages (n=687), 30 .9% of those containing fruit met the standards and 13.5% that did not. Within their respective categories, 65.4% that contained fruit met the standards compared to 25.6% that did not.
Interestingly, savory snacks served with fruit were less likely to meet the standards than those not served with fruit: 61.4% versus 100.0%, respectively. Snacks containing SSBs were more likely to meet the standards if served with fruit than not served with fruit: 46.6% compared to 100%. "No snacks that included grain-based desserts, dairy snacks/beverages or candy also contained fruit. Further, 67.6% of grain-based desserts did not meet the standards in addition to 100% of candy and dairy beverages.
The data gathered and analyzed within this study shows that unhealthy snacks and beverages are being provided and tend to be the snacks and beverages of choice for youth soccer players when refueling after a game. These unhealthy snacks/beverages are adding unnecessary calories and potentially creating unhealthy snacking habits for refueling after an athletic event Thomas et al., 2012; Schneider et al., 2011) . With the data that was gathered, an educational handout could be created for the youth soccer league mentioning overall, the most popular snack items, the amount of kcals they will consume if eaten at one sitting and healthier alternatives. The handout could be distributed in hopes of providing awareness to the parents, coaches and league committee about the nutrition quality of snacks and beverages being provided and how positive changes can be made to benefit the youth players.
Discussion and Conclusions
This study aimed at finding the nutrition quality of snacks being provided to youth soccer players, focusing on nutrients that have been previously studied (Farris et al., 2015) . The categories chosen for this study were guided by the dietary guidelines and NHANES data Grain-based desserts however can be high in solid fats and added sugars (Reedy et al., 2010 ) and savory snacks can be high in sodium, which the data in this study shows; leading to the assumption that snacks such as grain-based desserts and savory snacks have minimal nutrient quality when compared to fresh fruits. Sugar sweetened beverages and 100% juice beverages dominated the youth player's beverage choice by making up 92% of the beverages chosen. It is interesting to find these beverages being brought by parents because the children were expected to bring a water bottle and water is the recommended beverage of choice for sports at this age level (Schneider & Benjamin, 2011) . With the amount of grain-based desserts, savory snacks SSB's and 100% fruit juices offered to youth players, it suggests that the level of knowledge for proper rehydration and refueling for children at this age level is low; warranting an education intervention directed towards the parents providing team snacks within this league. However, more research is needed for a better understanding of the actual level of knowledge of the parents and the reasons behind their choices of bringing these specific team snacks/beverages.
In this study specific nutrients were observed: fats, saturated fats, carbohydrates, protein, sodium, fiber, sugar, vitamin C, iron and calcium. These nutrients were captured for each snack and beverage category and then compared to the Dietary Reference Intakes for the four to eight years age group. Grain-based desserts showed the highest amount (when compared to all snack categories) of mean solid fats and sugars which is not uncommon for these types of snack foods (Reedy et al., 2010) .
Limitations
There were limitations to this study that need to be noted. Only one youth soccer league was observed in rural setting in Southwest Virginia. Youth soccer leagues within highly populated areas or urban settings may have different snack compositions than rural settings.
There were only 2 age categories that were focused on during this study limiting the amount of participants and getting a broader view of the snack and beverage composition for other age categories. Since most children if not all did not finish their snacks and beverages on the field the researchers had to assume the child ate the whole snack which may or may not have occurred.
Food items were given out during half time as well as at the end of the game. This could have affected a players' decisions to take or not take snack items at the end of the game. No statistical tests could be computed since group-level data.
Implications
Snack composition at youth sports can be a way to observe how snacks are affecting youth that play sports. Other studies should be conducted focusing on energy expenditure for youth soccer players; parents perceptions of healthy and unhealthy snacks and beverages for refueling within youth soccer players; conducting focus groups on why parents bring the snacks they do; comparing youth soccer leagues within rural and urban settings; comparing the health literacy levels of parents and the snacks being provided to youth soccer players; and the efficacy of an intervention on educating parents about providing healthy snacks to see if educating parents is enough to make healthy snack choices. These results warrant educational campaigns targeting parents of youth playing rec sports and league policies regarding snacks provided. 
Chapter 4: Discussions and Conclusions
Fiber is one of the nutrients deemed a nutrient of concern for children aged 2-11 through the current (2010) dietary guidelines (Dietary Guidelines for Americans 2010). The data analyzed in this study found that fruits provided 0.83 g (3.3% Adequate Intake) for 4-8 year olds of mean fiber, while savory snacks and grain-based desserts offered half or less, of the amount of mean fiber, 0.50g (2.0% AI for 4-8 year olds) and 0.40 (1.6% AI for 4-8 year olds). This shows that even though grain-based desserts and savory snacks within this study provided fiber, fruits provided more fiber as an individual snack group and could have offered a significant amount more of fiber if they were the only snack item represented for the total amount of snacks, bringing the youth players closer to the recommended amount of fiber/day. Interestingly, the fruit items individually had higher fiber, but when combined with other snack food items had lower fiber/child. Calcium is another nutrient noted as a nutrient of concern for children aged 2-11. We found that of all snack and beverage categories, grain-based desserts provided the highest mean calcium (20.3 mg (2.0% of the Recommended Daily Allowance (RDA)) followed by savory snacks (9.8 mg (0.9% RDA) and SSBs (8.1 mg (0.81% RDA). The data suggests both for fiber and calcium that parents may offset their positive choices (e.g. fruit) with unhealthy choices (e.g. savory snacks, grain-based desserts and SSBs). More research is warranted to better understand snack choices within this setting.
Similar outcomes were found for other nutrients with unhealthy snacks and beverages providing a majority of the nutrients when including all snack and beverage categories. The highest intake of mean carbohydrates came from SSBs (11.4 g (8.8% (RDA)) followed by savory snacks (9.6 g (7.3% RDA)) and grain-based desserts (9.4 g (7.2%)) where fruits only provided 6.1 g (4.73% RDA)). The highest intake of mean protein derived from savory snacks (1.31 g (8.9% RDA)) followed by grain-based desserts (0.63 g (3.32% RDA)) and then dairy (snacks) (0.35 g (1.85% RDA)). The highest intake of mean sodium was from savory snacks (106.8 mg (8.9% AI)) followed by grain-based desserts (46.2 g (3.8% AI)) and then SSBs (19.7 (1.64% AI)). The highest consumption of mean vitamin C came from SSBs (15.8 mg (63.1% (RDA)) followed by fruits (7.5 mg (30.1% (RDA)) and then candy (13.0% (RDA)). Amount of mean sugar provided, were highest in SSBs (10.7 g) followed by fruits (3.14 g), grain-based desserts (4.01 g) and then savory snacks (1.15 g). It is alarming to see that the highest amount of each mean nutrient came from an unhealthy snack or beverage. These findings warrant further research in why these snack items and beverages tend to be the offering of choice after a youth soccer game.
Comparison to Other Sports Snacks Data
Not many studies have been conducted on the nutrient quality of snacks being provided to youth athletes, so it was difficult to compare the results to other studies; however, the results from this study were similar to the other snacking in sports studies. Low nutrient quality snacks tended to dominate the snacks being consumed as well as SSB's and 100% fruit juices being the top choice in beverages of youth players , Thomas et al., 2010 . With the choices of overall snack quality in youth sports being low , Thomas et al., 2010 , it is of great concern that snacks being provided at youth sports could be potentially introducing unhealthy snacking habits . This is interesting because youth sports promote exercise which is part of having a healthy lifestyle. Countless articles have mentioned that in order to have a healthy lifestyle, one must exercise and have proper nutrition. This is an issue considering the current research done on snacks provided at youth sports as well as this study. The snacks being provided do not seem to promote healthy eating habits for the youth players (Irby et al., 2014, Thomas et al., 2010) .
Conclusion
Snacking plays a significant role in a child's dietary intake for the day. Snacks may counteract beneficial effects of physical activity. According to this study as well as others, snacks and beverages being provided to youth athletes tend to be unhealthy and provide unnecessary calories. It is evident that more research needs to be conducted to find out the reasons behind unhealthy snacks being offered.
Implications
Snack composition at youth sports can be a way to observe how snacks are affecting youth that play sports. Other studies should be conducted focusing on energy expenditure for youth soccer players; parents perceptions of healthy and unhealthy snacks and beverages for refueling within youth soccer players; conducting focus groups on why parents bring the snacks they do; comparing youth soccer leagues within rural and urban settings; comparing the health literacy levels of parents and the snacks being provided to youth soccer players; and the efficacy of an intervention on educating parents about providing healthy snacks to see if educating parents is enough to make healthy snack choices. These results warrant educational campaigns targeting parents of youth playing rec sports and league policies regarding snacks provided.
